Burnout is defined by a psychological syndrome of emotional exhaustion, depersonalization, and diminished sense of personal accomplishment. 1 Burnout among medical residents has been a widely studied topic in the past few years, as it has been associated with higher rates of depression, 2-5 higher risk for medical errors, 6-10 higher rates of attrition, 11,12 and poorer patient safety outcomes. 6 While ophthalmology has traditionally been viewed as a "lifestyle specialty," the steep learning curve, frequent call, and technical demands of ophthalmic surgery are factors that may increase risk for burnout. A recent survey of ophthalmology program directors suggests that there is substantial burnout among ophthalmology residents, with 25% of respondents stating they faced an issue regarding resident depression, burnout, or suicide within the past year. 13
physical activity, and sleep. Additionally, this survey seeks to solicit comments from ophthalmology residents regarding factors that they personally felt to positively and negatively affect wellness and quality of life.
Methods
The University of Washington Institutional Review Board (IRB) ruled that the study was IRB exempt and did not require IRB approval. All ophthalmology residents in PGY-2 through PGY-4 years enrolled in a U.S. ophthalmology residency program were eligible to participate in this survey. A 46item electronic survey was distributed to all U.S. ophthalmology residency program directors and coordinators in January 2017. The recruitment email was forwarded to ophthalmology residents, who were eligible to enter a drawing to win a $20 Amazon.com gift certificate. We asked programs to confirm participation and sent reminder emails. Two additional reminder emails were sent through the Association of University Professors of Ophthalmology (AUPO) email listserve and directly to program directors and coordinators. The survey was open between January 17, 2017, and March 18, 2017. Participation in the survey was anonymous and voluntary. The survey included 46 questions regarding sociodemographic factors, work hours, workload, sleep, burnout, and self-reported factors that affect wellness. Sociodemographic data included age, gender, marital status, and parent status. Work hour data collected included self-reported hours spent per week in clinic, operating room, didactics, research, consults, on-call duties, and study. Some questions addressed practice setting for the current rotation, call frequency, number of encounters typically seen on call, average sleep, average sleep on call, and hours of weekly physical activity. The survey also asked residents to rate their satisfaction with their specialty choice on a scale of 1 to 5 with 5 signifying very satisfied.
Burnout was measured using the 22-item Maslach Burnout Inventory-Human Services Survey (MBI-HSS), a validated questionnaire designed to measure burnout across three subscales of emotional exhaustion (EE), depersonalization (DP), and personal accomplishment (PA). 1 Imputation was used to handle missing data and provide unbiased estimates and standard errors. Twenty subjects omitted one or two questions. One subject omitted more than two questions and was excluded from burnout analysis.
Total scores on the three subscales were divided into low, medium, or high tertiles based on previously validated normative data from the MBI-HSS manual (low emotional exhaustion: <17, moderate emotional exhaustion: 17-26; high emotional exhaustion: >26; low depersonalization: <7, moderate: depersonalization 7-12, high depersonalization: >12; low personal accomplishment: <32, moderate personal accomplishment: 32-38, and high personal accomplishment: >38). We defined burnout as meeting the criteria for burnout in at least one subscale: meeting the highest tertile category in emotional exhaustion, highest tertile category in depersonalization, or the lowest tertile category in personal accomplishment.
Association between categorical variables was determined by chi-squared testing. Association between continuous variables was determined by ANOVA testing. Given the exploratory nature of the data, p-values were not adjusted. Multiple imputations were performed using Statistical Package for the Social Sciences (SPSS) Version 24 with chained equations imputation (IBM Corporation, Armonk, New York, United States). All statistical analysis was conducted using MATLAB and Statistics Toolbox Release 2012b (The Math-Works, Inc., Natick, Massachusetts, United States) with p < 0.05 considered statistically significant.
Results
Of the 113 programs contacted, 91 programs (80.5%) replied to confirm participation. A total of 268 residents submitted the survey, representing 23% of 1,159 residents from the 91 programs that confirmed participation. Burnout data from one participant was excluded for omitting more than two questions on the MBI survey. Self-reported average work hour, sleep, and activity data are reported in ►Table 1.
Prevalence of Burnout
One hundred sixty-nine of the 267 residents (63.3%) that completed the survey met criteria for burnout in at least one subscale (►Fig. 1). One hundred forty-six of the 267 (54.7%) residents met criteria for high emotional exhaustion, 124 of the 267 (46.4%) met criteria for high depersonalization, and 35 of the 267 (13.1%) met criteria for low personal accomplishment. Twenty-three of the 267 (8.6%) met criteria of all three subscales (►Fig. 2).
Despite the high prevalence of burnout, average satisfaction with specialty choice was 4.2 out of 5, with 81% of residents reporting satisfaction score of 4 or higher, and only 5.2% reporting a satisfaction of 2 or lower.
Sociodemographic Factors Associated with Burnout
►Table 2 demonstrates the impact of sociodemographic factors on scoring highly in at least one aspect of burnout and ►Tables 3-5 display these associations with scores in each individual subscale of burnout. There is no association between gender, age, or year of clinical training and burnout in any category. Being married or in a long-term partnership is associated with lower levels of depersonalization (p ¼ 0.03) and higher levels of personal accomplishment (p ¼ 0.03). Being a parent is associated with lower depersonalization (p ¼ 0.03). Residents on consult or county rotations also reported higher depersonalization compared with those on academic, community, or Veterans' Affairs rotations (p ¼ 0.009).
Work Hours, Sleep, and Call Intensity
Longer work hours are associated with burnout in at least one subcategory (p ¼ 0.01) and higher levels of emotional exhaustion (p ¼ 0.01). Specifically, more hours per week spent on consults is associated with burnout in at least one subcategory (p ¼ 0.04), with higher levels of emotional exhaustion (p ¼ 0.01) and depersonalization (p ¼ 0.02). Those who reported more hours spent on call were more likely to experience burnout in at least one subcategory (p ¼ 0.003) and higher emotional exhaustion (p ¼ 0.007). Similarly, higher number of encounters reported for an average weekday call night are associated with emotional exhaustion (p ¼ 0.01) and depersonalization (p ¼ 0.02). Those who scored high in at least one subcategory of burnout reported fewer hours of sleep on call (p ¼ 0.001), with a strong association between emotional exhaustion and amount of sleep on call (p ¼ 0.00003). Overall, average nightly sleep was not associated with any subset of burnout.
Physical Activity
Reported physical activity per week ranged from 0 to 8 hours a week (excluding two extreme outliers of 45 and 82 hours which appeared to be due to incorrectly entered or measured data, as it appeared unlikely for a resident to average more than 40 hours a week of physical activity). When dividing residents between those with less than 150 minutes per week (defined as minimum recommended physical activity weekly per the Department of Health and Human Services) and those with 150 minutes per week or greater of physical activity, there was an association between meeting recommended weekly physical activity and less emotional exhaustion (p ¼ 0.02). Self-Reported Factors Related to Wellness ►Table 6 lists the most commonly cited factors that positively or negatively affect well-being with the number of times these factors were reported in the free response section. Among the reported factors that increased wellness, the majority of residents (194) cited relationships with family or friends. Many also cited physical activity (129) and relationship with co-residents (74). Regarding factors that negatively affect well-being, poor sleep was most commonly mentioned (by 74 residents). Similarly, call duties were noted as being detrimental to well-being by 69 residents, with 11 residents citing the lack of protection for home-call and need to return to clinic for a full day post-call as being additional stressors. Fifty-nine residents reported workload or work obligations as harmful to their well-being, and in particular over-booked clinics and nonclinical/administrative duties that residents considered noneducational.
Thirty-five residents similarly reported that wellness was hindered by long work hours. They felt that they did not have time outside of work to participate in leisurely activities that improve wellness or to interact with family outside of work (47). Additionally, 33 residents cited the need to study and lack of study time as a stressor, as well as pressure to perform well on the Ophthalmic Knowledge Assessment Program (OKAP). Several residents also reported poor exercise (16) or diet (16) as factors.
Thirty-one residents noted that poor faculty interaction was detrimental to their wellness due to high expectations or criticism for mistakes in the setting of a steep learning curve. Residents expressed that they felt underappreciated for their work and efforts to learn, and instead were criticized for errors. Other residents (32) reported positive faculty support as a major factor that improved well-being.
Twenty residents also cited the burden of conflicting time demands of residency, including the expectation to pursue outside research, journal clubs, and other required presentations in addition to clinical demands and studying. Many stated that there was no dedicated time for these other pursuits, leading to continued workload beyond work hours.
Discussion
The prevalence of burnout in ophthalmology residency at 63.3% is high considering the impact of burnout on resident wellness, attitudes toward patients, and patient care. However, these numbers are lower than a national survey of general surgery in 2016, in which 69% experienced burnout. 11 ►Table 7 illustrates results of this study compared with multi-institutional studies in other specialties. Overall, compared with previous studies of other specialties, ophthalmology residents in this study experienced higher emotional exhaustion and depersonalization, but also had higher feelings of personal accomplishment. The percentage of residents with high burnout (burnout in all three subscales) is similar in our study compared with previous studies. 11, 17, 20 Most demographic factors have no association with burnout, with the exception of being married or in a long-term partnership, which is associated with less depersonalization and higher personal accomplishment. Having children is also associated with less depersonalization. Marriage and parent status may serve as markers for built-in outside relationships, as the majority of residents also cited relationships with family and friends as beneficial to their well-being.
In addition to outside relationships, physical activity is also cited to be beneficial to quality of life by more than 50% of survey participants, and receiving more than the recommended 150 minutes of weekly exercise is associated with lower emotional exhaustion. These findings are similar to a recent study of internal medicine residents that found that residents able to meet physical activity guidelines were less likely to be burned out. 24 Whether this relates to the positive effect of physical activity or the ability of residents to take time in their schedules to exercise is less certain; those who are able to make time for physical activity are presumably working less or have fewer outside demands on their time.
Increased work hours and call duties were also found to be associated with burnout, similar to several previous studies. 11, 25 While there is conflicting data regarding the effect of 2003 Accreditation Council for Graduate Medical Education (ACGME) duty hour restrictions on patient care and educational experience, these work hour reductions have been found to have improved resident well-being. 26 In addition, call for ophthalmology residents can be high given the relatively small program sizes and tendency of residency programs to be based in tertiary referral centers. The structure and intensity of call varies significantly among programs, and these differences are not captured by our survey. However, there is a significant association in our study between intensity of call (assessed by number of average encounters on call and amount of sleep on call) and emotional exhaustion. Several residents cited the lack of post-call relief as a major detrimental factor to well-being. Some programs have, therefore, instituted in-house call, night-float, or post-call relief systems to alleviate this.
This study, as in all cross-sectional anonymous surveys, has major limitations due to survey bias. Those who fill out the survey are more likely to have an interest in burnout and therefore may be more likely to be burned out than nonresponders. Alternatively, some residents may be too burned out to respond to a survey. Bias could also have introduced as the survey was available for participation only between January and March of 2017, which can be a particularly difficult time of year for residents due to the timing of the OKAP exam and the winter season. Additionally, survey answers were self-reported, and it is possible that residents who are experiencing burnout would self-report lower amount of sleep or higher numbers of hours worked. Our respondents account for approximately 23% of ophthalmology residents. Our study, like other survey studies, had difficulty increasing the number of respondents. The studies done by Visser et al, 27 Holbrook et al, 28 and Mealing et al 29 have concluded that studies with lower response rates have only marginally decreased demographic representativeness compared with those with higher response rates. Recruitment was also limited because survey information and reminders were sent through program directors and program coordinators rather than directly to residents. The survey also did not ask about specific program characteristics to protect the anonymity of programs and residents, but it is clear from survey responses that institution-specific cultural factors and aspects of program structure can strongly affect resident well-being. Despite these limitations, this survey offers insight into a range of factors that residents feel are important to wellbeing, and acknowledging burnout among ophthalmology residents may be the first step toward improving resident wellness.
Ultimately, the call and workload associated with burnout are a vital part of residency training because they provide crucial experiences during a limited period of training in a surgical field. Still, the steep learning curve of ophthalmol-ogy in combination with high work hours, intense call experiences, and minimal time for sleep and recovery can be naturally conducive to emotional exhaustion. Some burnout may be inevitable to residency; training stimulates residents to reach their maximum potential in the naturally uncomfortable position of new learners. For residents, it is important that their efforts are appreciated. Residency should be recognized as a period of vulnerability to burnout, and it appears from the subjective responses in our survey Many factors that influence burnout are not directly related to residency, instead to involving support systems, personal resilience, and outside interests. [30] [31] [32] [33] However, programs can provide a supportive environment by encouraging faculty to be understanding and supportive of resident efforts and to foster camaraderie between co-residents. For example, formal and informal mentorship has been shown in previous studies to be correlated with lower burnout among surgery residents. 11, 21 Programs could also offer opportunities for residents to recover from periods of exhaustion with post-call relief policies and create dedicated time for research and study. Other interventions that may improve burnout could include mindfulness and time management training through facilitated small group sessions. 34 Despite the high rate of burnout among ophthalmology residents, they are still satisfied with their specialty choice. Given the impact burnout can have on resident depression, wellness, and patient care, it is important to recognize its presence among the majority of ophthalmology residents and to encourage measures that promote well-being. It will also be important for future studies to identify interventions that could potentially improve the rate of burnout. As the nextgeneration ophthalmologists are trained, investing in strategies to cope with burnout may foster career-long work satisfaction and improve physician well-being and patient care.
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